Introduction
Bioluminescent organisms are present in terrestrial, freshwater, and marine water environment. Bioluminescence has been found in a diverse group of organisms ranging from microorganisms like bacteria and protists to the macro organism such as fish and squid (Yaser et al., 2014 ) . They are also found as free living in the ocean as gut symbionts in the digestive tract of marine fish, as light organ symbionts in teleost fish and as a saprophytes growing on dead fish or meat (Yaser et al., 2014) . Currently, only four genera of bacteria are known to naturally bioluminescence:
Vibrio, Photobacterium, Shewanella, and Photorhabdus (Jabalameli et al., 2015) . Bioluminescence is chemiluminescence that requires enzyme (luciferase). The luminescence of bacteria is attributed to the presence of an intricately working group of genes of the lux operon basically containing the genes luxI-CDABEG (Nawaz and Ahmed, 2011) . Early studies in the elucidation aldehyde to give FMN, water and a corresponding fatty acid. The luciferase enzyme catalyzes a mixed function, oxidation of the long-chain aldehyde and FMNH2. The reaction is highly specific for FMNH 2 , which is protected against autooxidation once bound to the enzyme (Halldorson and Duran, 2003) .
In the field of biotechnology, bioluminescence is applied in the construction of biosensors for detection of contaminants, measurement of pollutant toxicity, and monitoring of genetically engineered activity and for detection of pathogen. In the food industry, the application of bioluminescence was found to have started a few centuries earlier, where the bioluminescence were used to detect pathogens in food spoilage (Yaser et al., 2014) . Currently, bioluminescence is used in different areas of biotechnology and applied microbiology such as (i) Bioluminescent quantitative detection of nucleic acid amplification in real-time by using the Bioluminescence Assay in Real-Time (BART) (Gandelman et al., 2010 ) and (ii) bioluminescence imaging (BLI) (Singh et al., 2015 ) . In the present work an attempt has been made to isolate and identification of certain bioluminescent bacteria from marine environments of South Gujarat coast of India.
Material and Methods

Sample Collections
Sea water samples were collected in dark bottles and stored at 4˚C from the beach such as Duams, Suvali and Hajira Port located in Surat, South Gujarat, India. Besides sea water, following the fish were collected such as Indian mackerel fish (Rastrelliger kanagurta), Raja Rani (Threadfin brin) and shrimp (Fenneropenaeus indicus). Sterile swabs were used to obtain samples from different organs of fish such as skin, scales, eyes, fins and stomach and suspended in sterile marine water in dark bottles. These samples were immediately used for analysis.
Isolation, Screening and identification of bioluminescent bacteria
All the sample were spreaded on sterile LALuminescence agar (3gm NaCl, 0.5gm yeast extract, 1gm bacto peptone, 1.5gm agar, 100ml distilled water) (Malvae Orengo et al., 2010) and SWCA-Sea Water Complex Agar (3gm NaCl, 0.1ml glycerol, 1gm bacto peptone, 0.3gm beef extract, 1.5gm agar) plates and incubated in dark at 30˚C (Ranjith Kumar, 2010) . The plates were observed at every 6 hrs for bioluminescence. The bioluminating isolates were streaked on the sterile LA and SWCA agar plates. A pure colony of each single colony were then transferred on LA slants and preserved at 4˚C. (mannitol, sucrose, lactose, maltose, glucose, xylose) and by growth on NBT agar medium (Akhurst, 1980 ). Bergey's manual of systematic bacteriology, 2 nd edition were used to identify bacterial isolates.
Molecular identification of selected isolate
During the screening and the isolation phase the BLA 7 found to have most stable bioluminescence activity so the molecular identification was carried out by extracting genomic DNA using HiPurATM Bacterial and Yeast Genomic DNA Purification Spin Kit (HIMEDIA). The presence and purity of genomic DNA was confirmed by performing 1% agarose gel electrophoresis. The concentration of genomic DNA was also determined by spectroscopic analysis. Identification of the isolate was carried out by comparing the partial 16S rDNA sequence with known sequences contained within a large database using BLAST (Basic Local Alignment Search Tool) program of NCBI (http://blast.ncbi.nlm.nih. gov/Blast.cgi).
Phylogenetic tree analysis of selected isolate
The phylogenetic analysis of the selected isolate (BLA 7) was carried out on the basis of partial 16S rDNA sequence. The nucleotide sequence of related organisms was obtained from the NCBI database and used for alignment and calculating the homology level. ClustalW (http://www.genome.jp) programme was used to align the sequences. The Phylogenetic tree was constructed by the neighbor-joining method. Phylogenetic and molecular evolutionary analyses were conducted using MEGA version 7 (Kumar et al.,2015) . (http://www.megasoftware.net). Bootstrap analysis of the neighbor-joining data, using 500 replicons, was carried out to evaluate the validity and reliability of the tree topology by the same software. Partial sequence of 16S rDNA of BLA 7 was deposited in NCBI database using BankIt submission tool of Gene bank.
Effect of different parameters on bioluminescence
Effect of pH
LA medium was prepared with different (5, 7, 9 and 11) pH and inoculated with BLA 7. The plates were incubated at 30˚C for 12-15 hr and the intensity of luminescence was assessed by visual scoring. According to the visual scoring method, the symbol -indicates no luminescence, + indicates dull luminescence, ++ indicates good luminescence, +++ very good luminescence, and ++++ indicates luxuriant luminescence.
Effect of incubation temperature
LA medium was inoculated with BLA 7 and plates were incubated at 4˚C and 25˚C. The intensity of luminescence was assessed by visual scoring as mentioned above.
Effect of NaCI concentration
LA medium was prepared with different (1%, 3%, 6%, 9% and 12%) NaCl concentration and inoculated with BLA 7. The plates were incubated at 30˚C for 12 -15 hr and the intensity of luminescence was assessed by visual scoring as mentioned above.
Effect of glycerol concentration
LA medium was prepared with different (0.1%, 0.3%, 0.6%, 0.9% and 1.2%) glycerol concentration and inoculated with BLA 7. The plates were incubated at 30˚C for 12-15 hr and the intensity of luminescence was assessed by visual scoring as mentioned above.
Effect of heavy metals
LA medium was prepared with different (Zn, Hg, Cu) metals with varing concentration (1mM, 1.5mM, 2mM, 2.5mM and 3mM) and inoculated with BLA 7. The plates were incubated at 30˚C for 12-15 hr and the intensity of luminescence was assessed by visual scoring as mentioned above.
Results and Discussion
Sample collection
Marine water of Dumas beach, Hazira port, Suvali beach which are an urban beach along the Arabian Sea, located at South-West of Surat city, Gujarat state of India.
Besides sea water, Following fish were also collected from local market for isolation of bioluminescent organism. Bangda (Indian mackerel), Raja rani (Threadfin brin), Indian White Shrimp (Fenneropenaeus indicus). Sampling was done by usinga sterile cotton swab with the different portions of fish body like Neha Maisuria et al., IJALS, Volume (10) Issue (2) May -2017. RESEARCH ARTICLE skin, fins, scales, eyes and stomach and for shrimp similar swabbing can be done from eyes, tail and under the scale. The sterile swab is then suspended in sterile sea water in a dark bottle as shown in Fig.-1 . The sample was then used immediately for further study.
Isolation and Screening of bioluminescent bacteria
In the present study totally 18 isolates from marine water, 19 isolates from fish and 2 isolates from shrimp were screened for bioluminescence. Among 39 isolates, 8 strains were found to give stable bioluminescence having strain number BLA 1, BLA 2, BLA 3, BLA 4, BLA 5, BLA 6, BLA 7 and BLA 8 (Fig.-2) .
Characterization of isolate
The microscopic examination of all 8 bioluminescent isolates suggestes that they belong to the group of gram negative bacteria and all were actively motile. The morphological characteristics of the isolates have been observed on LA medium plate ( Table -1) . Conventional biochemical characterization and growth characteristics of the NBT agar medium was studied and their identification was carried out by Bergey's Manual of Systematic Bacteriology, 2 nd Edition (Table- 2). Bluish green colour colonies observed on NBT Agar medium of BLA 1, BLA 2, BLA 3, BLA 4, BLA 5, BLA 6 and BLA 8. These 7 strain were identified as Photorhabdus spp.
Among this isolates BLA 7 gave stable bioluminescence (Fig.-3) so, for confirmed identification by molecular characterization of partial 16s rDNA sequencing was carried out for BLA7. Table 4 shows a partial sequence of 16S rDNA of BLA7.
Identification of isolates was carried out by comparing the partial 16S rDNA sequence with known 
Construction of phylogenetic tree and its analysis of isolate BLA 7
The phylogenetic tree was constructed for isolate 
Note : '-' represents negative test, '+' represents positive test, + represents acid with gas production 
Effect of different parameters on bioluminescence of isolate BLA 7
The effect of various parameters are shown in Table 4 . The intensity of luminescence was assigned as per the visual scoring method. Friedrich and Greenberg (1983) reported that growth on carbon source other than glycerol such as glucose elicited catabolite repression of luciferase activity, hence the lag phase observed. Based on this study, glycerol was selected as the main carbon source. The high luminescence activity have been observed at Glycerol concentration of 0.3% in Vibrio sp. Molina et al. (2015) have reported the reaction ofsulphate, lower concentrations of the water contaminant induced the luminosity of the bacteria (5 mg/L, 50 mg/L and 500 mg/L) while higher concentration (5000 mg/L) lower the luminosity of the bacteria. It was observed that the Vibrio/ Photobacterium exposed to the different concentrations of The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the p-distance method and are in the units of the number of base differences per site. The analysis involved 10 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All positions with less than 95% site coverage were eliminated. That is, fewer than 5% alignment gaps, missing data, and ambiguous bases were allowed at any position. There were a total of 186 positions in the final dataset. Evolutionary analyses were conducted in MEGA7.
water contaminants recover their brightness minutes after exposure. In this study, the high luminescence has been observed at zinc sulphate concentrations of 1.5mM, 2mM, 2.5mM and 3mM.
Conclusion
In the present study for isolation and identification of bioluminescent organisms from marine environment, Isolate no. BLA7 was found to produce most stable bioluminescence. Conventional and molecular characterization of this isolate, identify it as Vibrio sp. Vibrio sp. BLA7 gave stable biolumiescens at neutral pH and 25C temperature. Optimum concentration for stable bioluminescens of NaCl and glycerol was found to be 3% and 0.3% respectively. Among the tested heavy metal, Mercury gave more bioluminescence than copper and Zinc.
